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SORT IT SUPPLEMENT: POST-EBOLA RECOVERY IN WEST AFRICA
Non-communicable diseases in the Western Area District,  
Sierra Leone, before and during the Ebola outbreak
T. Samba,1 P. Bhat,2 P. Owiti,3,4 L. Samuels,1 P. J. Kanneh,1 R. Paul,1 B. Kargbo,5 A. D. Harries4,6
Non-communicable diseases (NCDs) are now the world's leading cause of morbidity and mortality, 
with particularly devastating human, social and eco-
nomic consequences in poor and vulnerable popula-
tions.1–3 Cancer, ischaemic heart disease, stroke and 
diabetes are the predominant causes of death globally, 
including in low- and middle-income countries 
(LMICs).3 To deal with this growing problem, in 2011 
the United Nations developed targets to reduce pre-
mature mortality due to NCDs,4,5 and these have been 
brought forward into the Sustainable Development 
Goals (SDG), with SDG 3.4 aiming to reduce prema-
ture mortality from NCDs by one third by the year 
2030.6 While there is increasing agreement about the 
upstream policies needed to combat NCDs and reduce 
NCD mortality, far less is known downstream about 
how to deliver and monitor quality services for the 
prevention, care and treatment of NCDs for the mil-
lions of people in need.
In LMICs, patients with NCDs are usually managed 
in tertiary or secondary level hospitals, although there 
is growing experience with the management and care 
of NCDs in the primary health care setting.7,8 In Sierra 
Leone, NCDs are also generally managed at tertiary and 
secondary level hospitals. Peripheral health units 
(PHUs), however, have increasingly begun to take on 
this workload with established referral mechanisms to 
ensure that patients with selected NCDs (e.g., diabetes, 
epilepsy) or severe complications from hypertension or 
peptic ulcer disease can be referred from primary health 
care level to secondary or tertiary care facilities.
In 2014, Sierra Leone was hit by the Ebola virus dis-
ease (EVD) epidemic, which started in neighbouring 
Guinea in December 2013.9 By 3 January 2016, a cu-
mulative total of 14 122 cases had been reported in the 
country, of whom 3955 died.10 Both the health system 
and the delivery of health services were badly affected 
during the epidemic, with decreasing vaccination cov-
erage and disruption of programmes for tuberculosis, 
acquired immune-deficiency disease and malaria due 
to the closure of clinics and the repurposing of clinical 
teams and facilities to the Ebola response.11 For a 
country already severely lacking in skilled health-care 
staff, this shortage was exacerbated by the tragic 
deaths of several hundred health-care workers.
Despite some available information on the effect of 
Ebola on communicable diseases,11 there is no pub-
lished or reported information in Sierra Leone or the 
affected neighbouring countries about the effect of the 
Ebola outbreak on NCDs. With clinic closures, extreme 
shortages of health-care workers and the repurposing 
of staff to the Ebola response, it could be expected that 
the numbers of persons diagnosed, managed and re-
ported with NCDs at all levels of the health-care sys-
tem might have been compromised. The specific ob-
jectives of this study were therefore to determine 
whether, for patients with selected NCDs at different 
health facilities in the Western Area District of Sierra 
Leone, the reporting systems, monthly attendances 
and health facility-based disease patterns differed be-
tween the pre-Ebola and the Ebola outbreak periods.
METHODS
Study design
This was a cross-sectional study using routine records.
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Setting: Twenty-seven peripheral health units, five sec-
ondary hospitals and one tertiary hospital, Western Area 
District, Sierra Leone.
Objectives: To describe reporting systems, monthly at-
tendances and facility-based patterns of six non-commu-
nicable diseases (NCDs) in the pre-Ebola and Ebola virus 
disease outbreak periods.
Design: A cross-sectional study using programme data.
Results: Reporting was 89% complete on the six se-
lected NCDs pre-Ebola and 86% during the Ebola out-
break (P  0.01). Overall, marked declining trends in 
NCDs were reported during the Ebola period, with a 
monthly mean of 342 cases pre-Ebola and 164 during 
the Ebola outbreak. The monthly mean number of cases 
per disease in the pre-Ebola and Ebola outbreak periods 
was respectively 228 vs. 85 for hypertension, 43 vs. 27 
for cardiovascular diseases, 36 vs. 18 for diabetes and 25 
vs. 29 for peptic ulcer disease; this last condition in-
creased during the outbreak. There were higher propor-
tions of NCDs among females during the Ebola outbreak 
compared with the pre-Ebola period. Except for peptic 
ulcer disease, the number of patients with NCDs declined 
by 25% in peripheral health units, 91% in the secondary 
hospitals and 70% in the tertiary hospital between the 
pre-Ebola and the Ebola outbreak periods.
Conclusion: Comprehensive reporting of NCDs was sub-
optimal, and declined during the Ebola epidemic. There 
were decreases in reported attendances for NCDs be-
tween the pre-Ebola and the Ebola outbreak periods, 
which were even more marked in the hospitals. This 
study has important policy implications.
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Setting
General setting
Sierra Leone, located on the west coast of Africa, shares 
borders with Guinea and Liberia. The country has a 
land area of 71 740 km2 and a population of approxi-
mately 7 million, based on the 2015 national census.12 
Gross national income per capita is USD 1340.13 The 
network of public health facilities delivering services 
throughout the country provides care on a pay-per-ser-
vice basis, with the exception of children aged 5 years, 
pregnant women, lactating mothers and Ebola survi-
vors, who are covered by the free health care policy. 
Public health care services are further supplemented by 
services in the private sector, industry and non-govern-
mental organisations, including faith-based facilities.
Study site
The Western Area District, situated in the western part 
of the country, is home to the capital city, Freetown. 
The district has a population of approximately 1.5 mil-
lion, of whom 80% live in urban areas. The district has 
110 functional PHUs, stratified into three categories, 
in order of hierarchy, from maternal and child health 
posts, to community health posts to community 
health centres, and these are managed by different 
cadres of health staff. There are 9 secondary level hos-
pitals (5 of which are in the public sector and managed 
by medical officers) and 4 tertiary level hospitals (1 for 
paediatrics, 1 for obstetrics and gynaecology, 1 for 
mental health and 1 for internal medicine and sur-
gery). The district health management team (DHMT), 
headed by the district medical officer, coordinates all 
health activities in the district, and all PHUs report di-
rectly to the DHMT. Secondary and tertiary hospitals 
have their own management committees and health 
boards, which are semi-autonomous and report di-
rectly to the Directorate of Health Systems, Policy, 
Planning and Information (DHSPPI) at the Ministry of 
Health and Sanitation (MoHS).
One tertiary care hospital (for internal medicine) 
and five secondary hospitals in the public sector were 
selected for this study. A convenience sample of 27 
PHUs was selected as being representative of the 110 
PHUs in the district, based on geographical location, 
hierarchical category and size.
Management of Ebola in the Western Area District
The Ebola outbreak response consisted of teams organ-
ised for surveillance, social mobilisation, nutrition, lo-
gistics, laboratory support, case management and buri-
als, with a central command centre to provide 
coordination. Protocols and policies were developed to 
guide response-related operations, and staff were 
trained and deployed as appropriate. Social mobilisa-
tion teams were regularly visible in the community us-
ing various media to disseminate health messages to 
individuals and households. People with suspected Eb-
ola were placed in isolation units and tested for EVD. 
Patients who tested positive for EVD were transferred 
to Ebola treatment units, while negative cases were sent 
to routine clinics. The contacts of positive cases were 
followed up for 21 days. Those patients who died were 
buried in a safe and dignified manner by burial teams.
Detection, diagnosis, management and 
monitoring of NCDs
A directorate of NCDs, research and post-graduate 
training was created in 2008 within the MoHS. Guide-
lines from the directorate recommend which NCDs 
can be treated at the peripheral level, how these condi-
tions and diseases should be managed and the criteria 
for referral. A range of NCDs can be diagnosed at the 
PHU level, including hypertension (HTN), cardiovas-
cular disease (CVD), diabetes mellitus (DM), peptic ul-
cer disease (PUD), cancer/tumour and mental health 
disease (MHD). HTN and PUD can be treated at the 
PHU level, while the other conditions need referral, 
treatment prescription and follow-up at secondary or 
tertiary level. Patients can also directly access second-
ary and tertiary level care to be diagnosed and treated 
for their NCDs. At the different levels of the health 
care system, health workers are trained to detect, diag-
nose, manage and refer patients with NCDs. There is a 
range of essential drugs for each condition, varying 
from simple or first-line drugs, available at the PHU 
and secondary hospital level, to more advanced thera-
pies at the tertiary level.
At the PHU level, monthly reports on the numbers 
of patients with selected NCDs, stratified by sex and 
age group (0–14 and 15 years), are sent to the DHMT, 
where they are collated into monthly summaries for 
the out-patient morbidity forms by the monitoring 
and evaluation (M&E) officers and sent to the DHSPPI, 
where data can be obtained by the directorate for 
NCDs. Monthly reports are also compiled at the sec-
ondary and tertiary levels by the M&E officers and 
sent directly to the DHSPPI.
Study population
The present study included all patients reported with 
the selected NCDs (HTN, CVD, DM, PUD, cancer/tu-
mour and MHD) who attended the 27 PHUs, 5 second-
ary hospitals and 1 tertiary hospital (for internal medi-
cine) in Western Area District during the pre-Ebola 
(June 2013–April 2014) and Ebola outbreak (June 
2014–April 2015) periods.
Data variables, sources of data and data collection
Data variables included year, month, sex, monthly re-
ports submitted and completed with all information 
recorded for the NCDs, and the monthly number of 
cases with PUD, CVD, HTN, MHD, DM and cancer/tu-
mour. The sources of data were the collated monthly 
out-patient morbidity forms from the PHUs and the 
collated monthly forms from the secondary and ter-
tiary hospitals in the DHSPPI.
Analysis and statistics
The data were collected and analysed in EpiData (v. 3.1 
for entry and v. 2.2.2.182 for analyses, EpiData Associ-
ation, Odense, Denmark). A descriptive analysis was 
performed. The proportions of patients with the se-
lected NCDs were also analysed and compared be-
tween the pre-Ebola and the Ebola periods for each 
level of care using the χ2 test, odds ratios (OR, where 
appropriate, with 95% confidence intervals (CI) and 
levels of significance set at 5% (P  0.05).
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RESULTS
Monthly reporting and completeness of data
Of the 33 facilities, 726 monthly reports (363 each from the 
pre-Ebola and the Ebola periods) were available for review cover-
ing 22 months of the study period. Of these, complete availability 
of information on the six selected NCDs was 89% in the pre-Eb-
ola period and 86% in the Ebola period (P  0.01).
Trends of non-communicable diseases
For the six selected NCDs combined, the numbers of patients re-
ported each month during the pre-Ebola and the Ebola outbreak 
periods are shown in Figure 1. There was a declining trend in the 
pre-Ebola period that became more marked in the Ebola period, 
and the mean monthly numbers decreased from the pre-Ebola pe-
riod to the Ebola period. For each selected NCD, the numbers re-
ported each month during the pre-Ebola and the Ebola outbreak 
periods are shown in Figure 2A–2F. While five of the selected 
NCDs showed declining trends during the Ebola period, PUD 
showed a moderately increasing trend.
Changes in sex distribution
The female to male ratios for each NCD in the pre-Ebola and the 
Ebola outbreak periods are shown in Table 1. For every disease 
there was an increase in the proportion of females in the Ebola 
period compared with the pre-Ebola period, although this was sig-
nificant only for HTN, DM and cancer/tumour.
Pattern of NCDs between different types of health-care 
facility
The burden and patterns of the six NCDs in the three types of 
health facility (PHU, secondary and tertiary hospitals) in the 
pre-Ebola and the Ebola periods are shown in Table 2. There was a 
marked decline in all NCDs combined from the pre-Ebola to the 
Ebola periods; this was most pronounced in the tertiary (70% de-
cline) and secondary (91% decline) hospitals compared with the 
PHUs (25% decline). In the secondary and tertiary hospitals there 
was a decline in each of the six NCDs that was highly significant 
in both types of hospitals for the high-burden diseases, HTN and 
DM. The PHUs had similar findings, with the exception that more 
patients presented with PUD in the Ebola outbreak period com-
pared with the pre-Ebola period.
DISCUSSION
This is the first study from Sierra Leone to assess the effect of the 
Ebola disease outbreak on NCDs, and it is important in view of 
the rapidly growing burden of NCDs and their effect on prema-
ture mortality around the world, including Africa.14 There were 
some important findings. First, while monthly report submissions 
were excellent, the completeness of reporting on NCDs was sub-
optimal, with a further decline in this parameter in the Ebola pe-
riod. Second, there was a declining trend in all the NCDs com-
bined during the study period, which was more marked during 
the Ebola outbreak. This decline was mirrored in each of the 
NCDs, with the exception of PUD. Third, the overall decline in 
NCDs from the pre-Ebola period to the Ebola period, especially 
for major diseases such as HTN and DM, was more marked in the 
tertiary and district hospitals compared with the PHUs. Again, the 
exception was PUD, which increased in the Ebola period. Finally, 
there was an increase in the proportion of females presenting 
with NCDs in the Ebola period; the difference was significant for 
HTN, DM and cancer/tumour.
This study had several strengths. It was district-based and 
there was 100% submission of the monthly reports from all lev-
els of the health system, from PHU to tertiary level care. While 
some data on NCDs were incomplete, reported information was 
double-entered and verified for errors in EpiData to assure qual-
ity of the data for analysis. The conduct and reporting of this 
study also followed the STrengthening the Reporting of OBserva-
tional studies in Epidemiology (STROBE) guidelines, and adhered 
to sound ethics principles.15,16 There were some weaknesses, nev-
ertheless. The study was conducted using routine aggregate re-
ports, and data accuracy could not be verified. As reports were 
FIGURE 1 Numbers of patients reported each month with all types of NCDs at 
health facilities in the pre-Ebola and Ebola disease outbreak periods, Western District, 
Sierra Leone, 2013–2015. Pre-Ebola period = 1 June 2013–30 April 2014. Ebola period 
= 1 June 2014–30 April 2015. NCD = non-communicable diseases.
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available only from the public health facilities, we could not re-
port on the NCD trends in private health care settings. The repre-
sentative health facilities, especially the PHUs, were selected 
based on convenience sampling, and there may thus be some in-
herent bias that could have led to an overestimation or underes-
timation of the extent of the decrease in the reported NCDs. 
Many patients with MHD may also have attended the mental 
health hospital, which was not included in the representative 
sample for the study.
The downward trends observed for most NCDs during the Eb-
ola disease outbreak are likely to be due to a decrease in clinic at-
tendance, as well as the closure and repurposing of some health 
facilities for the Ebola response.11 It is also likely that redeploy-
ment of skilled human resources and the tragic deaths of health-
care workers due to Ebola worsened the situation. With little care 
available in the public health sector, patients might have resorted 
to seeking treatment from the private sector or may have self-
treated by purchasing over-the-counter medicines during the Eb-
ola outbreak; this may have been easier to do for CVD, HTN and 
DM, although we have no information about these practices nor 
evidence for these hypotheses.
CVD, HTN and DM were the most common NCDs observed at 
all levels of health care, including the PHUs, in line with other 
published studies from Africa examining NCD management at 
peripheral health centres.7,8 As PUD requires endoscopy for a de-
finitive diagnosis, which is not possible at most health-care levels 
FIGURE 2 A) Cardiovascular disease. B) Hypertension. C) Diabetes mellitus. D) Cancer/tumour. E) Mental health disease. F) Peptic ulcer 
disease. Numbers of patients reported each month with a different NCD at health facilities in the pre-Ebola and the Ebola periods, Western Dis-
trict, Sierra Leone, 2013–2015. Pre-Ebola period = 1 June 2013–30 April 2014; Ebola period = 1 June 2014–30 April 2015. NCD = non-commu-
nicable diseases.
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in Africa, the reports on PUD essentially include patients present-
ing with upper abdominal pain who are clinically diagnosed with 
PUD. The increase in reports of PUD during the Ebola period is 
intriguing and requires further research. Possible explanations 
may be that patients were more likely to present to hospital with 
abdominal pain, as this is a recognised symptom of EVD,17 the 
excessive use of high-dose antipyretics and analgesics to deal with 
fever,18 or Ebola outbreak-induced stress.19 We do not know why a 
higher proportion of females presented with NCDs during the Eb-
ola outbreak compared with pre-Ebola, but this may be related to 
the general observation that women are more likely to access 
health services in general in Africa compared with men.20
This study has important implications. First, measures need to be 
taken to strengthen regular and comprehensive reporting of NCDs 
at all levels of the health care system. This requires simple but suit-
able monitoring systems combined with staff training and supervi-
sion. Consideration should also be given to electronic medical re-
cords, which have been successfully deployed and used for chronic 
NCDs at peripheral heath centres in Africa and elsewhere.8,21,22 The 
private sector needs to be included in plans and implementation.
Second, as the decline in NCDs was less marked in the PHUs 
compared with the secondary or tertiary hospitals between the 
pre-Ebola and Ebola periods, the diagnosis and management of 
NCDs at peripheral level needs to be strengthened. This is already 
being done in other African countries,7,8 and the lessons learnt 
need to be shared and taken up. Finally, more research is needed 
as to why there were sex differences and increases in reports of 
PUD between the pre-Ebola and Ebola periods.
In conclusion, this study shows that comprehensive reporting 
of NCDs was sub-optimal and decreased during the Ebola epi-
demic. There was a general decline in all reported NCDs between 
the pre-Ebola and the Ebola periods, which was more marked in 
the hospitals than in the PHUs. Interesting observations were 
that a higher proportion of females presented with NCDs during 
the Ebola outbreak and that there was an increase in reports of 
PUD.
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Contexte  :  Vingt-sept unités de soins de santé primaires, cinq 
hôpitaux secondaires et un hôpital tertiaire, District de la Zone Ouest, 
Sierra Leone.
Objectifs  :  Décrire les systèmes de reportage, la fréquentation 
mensuelle et les profils dans les structures de santé de six maladies 
non transmissibles (MNT) dans les périodes avant Ebola et après 
Ebola.
Schéma  :  Etude transversale basée sur les données du programme.
Résultats  :  Pour les six MNT sélectionnées, les rapports ont été 
complets à 89% avant Ebola et à 86% pendant la période Ebola (P  
0,01). Dans l'ensemble, il y a eu des tendances marquées au déclin 
des MNT signalées dans la période Ebola, avec un nombre mensuel 
moyen de 342 avant Ebola et 164 pendant Ebola. Le nombre 
mensuel moyen de MNT signalées pendant les périodes avant Ebola 
et pendant Ebola a été le suivant : hypertension 228 contre 85 ; 
maladies cardiovasculaires 43 contre 27 ; diabète 36 contre 18 ; et 
ulcère gastrique, qui a augmenté de 25 à 29. Des proportions plus 
élevées de femmes ont eu des MNT pendant Ebola comparé à la 
période avant Ebola. Le nombre de patients avec MNT (sauf l'ulcère 
gastrique) a décliné de 25% dans les unités de soins de santé 
primaires, de 91% dans les hôpitaux secondaires et de 70% dans des 
hôpitaux tertiaires entre les périodes avant Ebola et pendant Ebola.
Conclusion  :  Le reportage complet des MNT a été sous-optimal et a 
diminué pendant l'épidémie d'Ebola. Il y a eu dans les hôpitaux des 
déclins marqués dans la fréquentation rapportée en matière de MNT 
entre les périodes avant Ebola et pendant Ebola. Il y a des implications 
majeures de cette étude en termes de politique, qui incluent le 
renforcement du diagnostic et de la prise en charge des MNT dans 
des unités de santé périphériques et des rapports réguliers et 
complets des MNT à tous les niveaux du système de soins de santé.
Marco de referencia: Veintisiete unidades primarias de atención de 
salud, cinco hospitales de atención secundaria y un hospital de 
atención terciaria en el Distrito de la Región Occidental de Sierra 
Leona.
Objetivos: Describir los sistemas de notificación, las consultas 
mensuales y la distribución de seis enfermedades no transmisibles 
(NCD) en los establecimientos sanitarios durante el período del brote 
epidémico de enfermedad del Ébola y antes del mismo.
Método: Fue este un estudio transversal a partir de los datos 
programáticos.
Resultados: La notificación con respecto a las seis NCD escogidas 
fue completa en un 89% antes del brote epidémico y en 86% 
durante el período del brote por el virus del Ébola (P  0,01). En 
general, se observó una notable tendencia decreciente de las NCD 
durante el período del brote, con cifras mensuales promedio de 342 
antes del brote y 164 durante el mismo. Las cifras mensuales 
promedio del período anterior al brote del Ébola y durante el mismo 
fueron las siguientes: hipertensión arterial 228 contra 85; 
enfermedades cardiovasculares 43 contra 27; diabetes 36 contra 18; 
y la úlcera péptica aumentó de 25 a 29. Una mayor proporción de 
mujeres presentó NCD durante el brote por el virus del Ébola, en 
comparación con el período anterior. El número de casos de NCD 
(con la excepción de la enfermedad ulcerosa péptica) disminuyó un 
25% en las unidades de atención primaria, un 91% en los 
establecimientos de atención secundaria y un 70% en los hospitales 
terciarios entre el período anterior al brote epidémico de Ébola y 
durante el mismo.
Conclusión: La exhaustividad de la notificación de las NCD era 
deficiente y disminuyó durante la epidemia de la enfermedad del 
Ébola. Se observó también una disminución de las consultas 
notificadas por NCD entre el período anterior al brote y durante el 
mismo y la disminución fue más notable en los hospitales. De los 
resultados del presente estudio se deducen importantes implicaciones 
en materia de políticas, como la necesidad de fortalecer el diagnóstico 
y el tratamiento de las NCD en las unidades periféricas de atención 
de salud y de fomentar la notificación periódica y exhaustiva de NCD 
en todos los niveles del sistema de atención de salud.
 
